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Specification 

RADIO COMMUNICATION APPARATUS AND POWER 



CONSUMPTION CONTROL METHOD THEREFOR 



[Scope of Claims for Patent] 

[Claim 1] A radio communication apparatus in a CDMA ccxmiunication 
system which has a plurality of delay profile circuits for generating 
delay profiles by calculating correlations between a reception signal 
and known data at a plurality of timings, and timing circuits which are 
respectively prepared for said delay profile circuits and generate 
correlation timings in said delay profile circuits, 

wherein operation of at least one of said delay profile circuit 
which generated the delay profile and said timing circuit for 
generating a correlation timing in said delay profile circuit is 
stopped in accordance with a correlation value of the delay profile. 
[Claim 2] A radio comnunication apparatus in a CDMA cormunication 
system according to claim 1, wherein said plurality of delay profile 
circuits are used to simultaneously receive signals from a plurality of 
CDMA transmitters, and operation of at least one of said delay profile 
circuit which generated the delay profile and said timing circuit for 
generating a correlation timing in said delay profile circuit is 
stopped in accordance with a correlation value of the delay profile 
during handover operation of switching from one of said plurality of 
CDMA transmitters to another CDMA transmitter. 

[Claim 3] A radio communication apparatus in a CDMA conmunication 
system according to claim 1 or 2, wherein when a largest correlation 
value of the delay profile is smaller than a predetermined threshold, 
operation of at ieast one of said delay profile circuit which generated 
the delay profile and said timing circuit for generating a correlation 
timing in said delay profile circuit is stopped. 

[Claim 4] A radio comnunication apparatus in a CDMA comnunication 
system according to claim 1 or 2, wherein when the number of delay 
profile circuits is represented by N (N is a natural number satisfying 
2 < N) , and largest correlation values of delay profiles respectively 
generated by said plurality of delay profile circuits are represented 
by Pb(N), Pb(N-l ),..., Pb(l) in decreasing order of values, operation 
of at least one of said delay profile circuit which generated a delay 
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profile exhibiting a largest correlation value Pb(i) and said timing 
circuit for generating a correlation timing in said delay profile 
circuit is stopped if (Pb(N) - Pb(i)) (i is a natural number satisfying 

1 ^ i < N) is larger than a predetermined threshold. 

[Claim 5] A radio conrnunication apparatus in a CDMA communication 
system according to claim 1 or 2, wherein when the number of delay 
profile circuits is represented by N (N is a natural number satisfying 

2 < N) , and largest correlation values of delay profiles respectively 
generated by said plurality of delay profile circuits are represented 
by Pb(N), Pb(N-l ),..., Pb(l) in decreasing order of values, operation 
of at least one of said delay profile circuit which generated a delay 
profile exhibiting a largest correlation value Pb(i-l) ~ (Pb(l) and 
said timing circuit for generating a correlation timing in said delay 
profile circuit is stopped if (Pb(N) - Pb(i)) (i is a natural number 
satisfying 1 ^ i < N) is larger than a predetermined threshold. 
[Claim 6] A radio comnunication apparatus in a CDMA ccxmiunication 
system according to any one of claims 1 to 5, wherein a predetermined 
period of time during which operation of said delay profile circuit is 
stopped is a natural number multiple of a length of a radio frame of a 
reception signal. 

[Claim 7] A radio communication apparatus in a CDMA coamunication 
system according to any one of claims 1 to 6, wherein operation of at 
least one of said delay profile circuit and said timing circuit is 
stopped by stopping supplying an operation clock to at least one of 
said delay profile circuit and said timing circuit. 

[Claim 8] A radio comnunication apparatus in a CDMA ccnniLinication 
system according to any one of claims 1 to 6, wherein operation of at 
least one of said delay profile circuit and said timing circuit is 
stopped by stopping supplying power to at least one of said delay 
profile circuit and said timing circuit. 

[Claim 9] A radio comiunication apparatus used in a- CDMA 
conntunication system, comprising an antenna for receiving signals from 
base stations, a radio circuit for performing quadrature detection and 
modulation with respect to the signals received through said antenna, a 
plurality of delay profile circuits for obtaining delay profiles by 
calculating correlations between the signals from said radio circuit 
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and known data, a searcher circuit for selecting a delay profile 
exhibiting a large correlation value from the plurality of delay 
profiles obtained by said delay profile circuits, and outputting a 
signal on which a despreading timing is based, a plurality of taming 
circuits for outputting pulse signals representing correlation timings 
in said delay profile circuits on the basis of the signal from said 
searcher circuit, a CPU for controlling operations of said delay 
profile circuits and said timing circuits, and an operation clock: 
generating circuit for generating and outputting operation clocks for 
operating said delay profile circuits and said timing circuits, 

wherein when a largest correlation value of the delay profile is 
smaller than a predetermined threshold, a stop request signal for 
stopping operation of said delay profile circuit that generated the 
delay profile is output from said searcher circuit to said CPU, and 

said CPU performs control to stop operation of at least one of 
said delay profile circuit and said timing circuit corresponding 
thereto upon receiving the stop request signal. 

[Claim 10] A radio cxmnunication apparatus in a CDMA coirniunication 
system according to claim 9, wherein when a predetermined period of 
time has elapsed after said searcher circuit outputs the stop request 
signal, said searcher circuit stops outputting the stop request signal . 
[Claim 11] A radio cxmnunication apparatus in a CDMA conntunication 
system accortiing to claim 9 or 10, wherein operation of at least one of 
said del ay profile circuit and said timing circuit is stopped by 
stopping supplying an operation clock to at least one of said delay 
profile circuit and said timing circuit. 

[Claim 12] A radio communication apparatus in a CDMA ccxrraunication 
system according to claim 9 or 10, wherein operation of at least one of 
said, delay profile circuit and said timing circuit is stopped by 
stopping supplying power to at least one of said delay profile circuit 
and said timing circuit. 

[Claim 13] A power consumption control method for a radio 
coninunication apparatus which is used in a CDMA comnunication system 
and has a plurality of delay profile circuits for generating delay 
profiles by calculating correlations between a reception signal and 
known data at a plurality of timings, comprising: 
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the comparison step of comparing a largest correlation value of 
the delay profile with a predetermined threshold; and 

the stop step of stopping operation of said delay profile circuit 
on the basis of the comparison result obtained in the comparison step. 
[Claim 14] A power consumption control method for a radio 
conmunication apparatus which is used in a CDMA communication system 
according to claim 13, wherein the stop step comprises stopping 
operation of said delay profile circuit when the largest correlation 
value is smaller than the predetermined threshold . 

[Claim 15] A power consumption control method for a radio 
conrminication apparatus which is used in a CDMA cOTirrunication system 
according to claim 13 or 14, further ccxrprising: 

the step of detecting whether a predetermined period of time 
elapses while operation of said delay profile circuit is stopped in the 
stop step; and 

the step of resuming the operation of said delay profile circuit 
when a lapse of the predetermined period of time is detected in the 
detection step. 

[Claim 16] A power consumption control method for a radio 
communication apparatus which is used in a CDMA coimunication system 
and has a plurality of delay profile circuits for generating delay 
profiles by calculating correlations between a reception signal and 
known data at a plurality of timings and timing circuits prepared for 
the respective delay profile circuits to generate correlation timings 
therein , comprising : 

the comparison step of comparing a largest correlation value of 
the delay profile with a predetermined threshold; and 

the stop step of stopping operation of said delay profile circuit 
on the basis of the comparison result obtained in the comparison step. 
[Claim 17] A power consumption control method for a radio 
coratunication apparatus which is used in a CDMA corrnunication system 
and has a plurality of delay profile circuits for generating delay 
profiles by calculating correlations between a reception signal and 
known data at a plurality of timings and timing circuits prepared for 
the respective delay profile circuits to generate correlation timings 
therein, comprising : 
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the comparison step of comparing a largest correlation value of 
the delay profile with a predetermined threshold; 

the stop step of stopping operation of said delay profile circuit 
on the basis of the comparison result obtained in the comparison step; 
and 

the stop step of stopping operation of said timing circuit on the 
basis of the comparison result obtained in the comparison step. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 

The present invention relates to a radio oomnunication . apparatus 
and a power consumption control method therefor and, more particularly, 
to a radio comnnunication apparatus used as a mobile station in a mobile 
cxximunication system and used in a CDMA, canrriunication system to receive 
signals from a plurality of CDMA transmitters as in handover operation, 
and a power consumption control method therefor. 
[0002] 

[Prior Arts] 

Recently, mobile cxxnmunication systems such as a system using 
portable telephones have become widespread. One of the cctnnunication 
schemes used by such mobile cxxmtunication systems is CDMA (Code 
Division Multiple Access ) . 
[0003] 

According to CDMA, on the transmitting side, data is spread by 
using one of predetermined spreading codes which differ depending on 
the data to be transmitted, and the spread data is transmitted. On the 
receiving side, the data is obtained by spreading (so-called 
despreading) the reception signal by using a spreading code identical 
to the one used on the transmitting side (to be precise, a code complex 
conjugate to the spreading code on the transmitting side) . In such 
connrunication based on CDMA, the peak correlation value of a signal 
received on the receiving side is found out by shifting the despreading 
timing, thereby regenerating the signal transmitted from the 
transmitting side. 
[0004] 

Owing to demands for high portability and the like, mobile 
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stations in a mobile conntanication system using portable telephones or 
the like are required to be smaller and lighter and to be used for a 
long period of time. For this reason, built-in batteries for driving 
mobile stations are also reduced in size. In order to allow mobile 
stations to operate on such compact batteries for a long period of time, 
it is important to reduce the power consumption of the mobile stations. 
[0005] 

The CDMA receiver disclosed in Japanese Unexamined Patent 
Publication No. 9-200177 is as an example of a technique of reducing 
the power consumption of a CDMA receiver. This CDMA receiver is 
designed to reduce the power consumption of a correlation filter for 
despreading a reception signal. 
[0006] 

Fig. 15 is a block diagram showing a correlation filter used in 
the CDMA receiver disclosed in Japanese Unexamined Patent Publication 
No. 9-200177. 
[0007] 

As shown in Fig. 15, this correlation filter is comprised of a 
delay circuit 51, weighting/ccxnbining circuit 52, timing control 
circuit 53, and switch element 54. 
[0008] 

The delay circuit 51 is used to delay an input signal. When an 
input signal is a digital signal, the delay circuit 51 is formed by, 
for exairple, a shift register. When an input signal is analog signal, 
the delay circuit 51 is formed by, for example, a delay line or analog 
shift register. 
[0009] 

The wei^ting/craribining circuit 52 is prepared in correspondence 
with tap outputs TP1 to TPn and comprised of a plurality of weighting 
circuits for multiplying the tap outputs TP1 to TPn by weighting 
factors Wl to Wh and a combining circuit for combining output signals 
from the respective weighting circuits and outputting the resultant 
signal. 
[0010] 

The timing control circuit 53 controls the operation of the 
switch element 54 on the basis of a correlation output signal obtained 
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from the weightiJig/caTibiiiing circuit 52. The switch element 54 is kept 
closed for a predetermined period of time in accordance with a control 
signal from the timing control circuit 53 so as to apply a power supply 
voltage from a power supply 55 to the weighting/cxmbzining circuit 52. 
[0011] 

The weighting/c*Dmbining operation of the weight ing/coribining 
circuit 52 is equivalent to detecting the correlations between the 
input signal and weighting factors Wl to Wh. In the CDMA receiver 
disclosed in Japanese Unexamined Patent Publication No. 9-200177, since 
the correlation results do not exhibit peaks in all parts of the input 
signal, the supply of power to the weighting/combining circuit 52 is 
stopped during periods corresponding to parts other than the parts in 
which the correlation results exhibit peaks , thereby reducing power 
consumption. 
[0012] 

[Problems to be solved by the Invention] 

In the CDMA mobile conrnunication system, when a mobile station 
moves from the cell covered by a given base station to the cell covered 
by another base station, the mobile station performs a handover, i.e., 
switching to another base station from which signals are to be received, 
after a period of time during which signals from two base stations are 
received. 
[0013] 

For example, in this handover operation, the mobile station must 
receive signals from a plurality of base stations and demodulate the 
signals. This increases power consumption . 
[0014] 

According to a conventional technique like the CDMA receiver 
disclosed in Japanese Unexamined Patent Publication No. 9-200177, 
however, no consideration is given to a reduction in power consumption 
in handover operation, and hence a large amount of power is still 
consumed in handover operation. 
[0015] 

In the conventional technique, no consideration is given to a 
reduction in power consumption in an arrangement in which a CDMA 
receiver receives signals from a plurality of CDMA transmitters, i.e. , 



7 



Japanese Patent Application No. 11-191287 

a site diversity arrangement or the like, in addition to a reduction in 

power consumption in handover operation. 

[0016] 

The present invention has been made in consideration of the above 
point, and an object of the present invention is to provide a radio 
conmunication apparatus, which can reduce its power consumption when 
receiving signals from a plurality of CDMA transmitters as in handover 
operation, and a power consumption control method for the radio 
apparatus . 
[0017] 

[Means for Solving the Problems] 

In orxier to achieve the above object, according to the present 
invention, there is provided a radio cx^nfrrunication apparatus in a CDMA 
communication system vtfiich has a plurality of delay profile circuits 
for generating delay profiles by calculating correlations between a 
reception signal and known data at a plurality of timings, and timing 
circuits which are respectively prepared for said delay profile 
circuits and generate correlation timings in said delay profile 
circuits, wherein operation of at least one of said delay profile 
circuit which generated the delay profile and said timing circuit for 
generating a correlation timing in said delay profile circuit is 
stopped in accordance with a correlation value of the delay profile. 
[0018] 

In a radio conniLinication apparatus in a CDMA cxranunication system 
according to claim 1 of the present invention, said plurality of delay 
profile circuits are used to simultaneously receive signals from a 
plurality of CDMA transmitters, and operation of at least one of said 
delay profile circuit which generated the delay profile and said timing 
circaiit for generating a correlation timing in said delay profile 
circuit is stopped in accordance with a correlation value of the delay 
profile during handover operation of switching from one of said 
plurality of CDMA transmitters to another CDMA transmitter. 
[0019] 

In a radio comrnunication apparatus in a CDMA comnunication system 
according to claim 1 or 2 of the present invention, when a largest 
correlation value of the delay profile is smaller than a predetermined 
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threshold, operation of at least one of said delay profile circuit 
which generated the delay profile and said timing circuit for 
generating a correlation timing in said delay profile circuit is 
stopped. 
[0020] 

In a radio cxxmtunication apparatus in a CDMA carnrunication system 
according to claim 1 or 2 of the present invention, when the number of 
delay profile circuits is represented by N (N is a natural number 
satisfying 2 < N) , and largest correlation values of delay profiles 
respectively generated by said plurality of delay profile circuits are 
represented by Pb(N) , Pb(N-l ),..., Pb(l) in decreasing order of values, 
operation of at least one of said delay profile circuit which generated 
a delay profile exhibiting a largest correlation value Pb(i) and said 
timing circuit for generating a correlation timing in said delay 
profile circuit is stopped if (Pb(N) - Pb(i)) (i is a natural number 
satisfying 1 ^ i < N) is larger than a predetermined threshold. 
[0021] 

In a radio communication apparatus in a CDMA communication system 
according to claim 1 or 2 of the present invention, when the number of 
delay profile circuits is represented by N (N is a natural number 
satisfying 2 < N) , and largest correlation values of delay profiles 
respectively generated by said plurality of delay profile circuits are 
represented by Pb(N) , Pb(N-l ),..., Pb(l) in decreasing order of values, 
operation of at least one of said delay profile circuit which generated 
a delay profile exhibiting a largest correlation value Pb(i-l) - (Pb(l) 
and said timing circuit for generating a correlation timing in said 
delay profile circuit is stopped if (Pb(N) - Pb(i)) (i is a natural 
number satisfying 1 i < N) is larger than a predetermined threshold. 
[0022] 

In a radio communication apparatus in a CDMA conrntunication system 
according to any one of claims 1 to 5 of the present invention, a 
predetermined period of time during which operation of said delay 
profile circuit is stopped is a natural number multiple of a length of 
a radio frame of a reception signal. 
[0023] 

In a radio conntunication apparatus in a CDMA communication system 
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accorxiiJig to any one of claims 1 to 6 of the present invention, 
operation of at least one of said delay profile circuit and said timing 
circuit is stopped by stopping supplying an operation clock to at least 
one of said delay profile circuit and said timing circuit. 
[0024] 

In a radio coinrnunication apparatus in a CDMA comnunication system 
according to any one of claims 1 to 6 of the present invention, 
operation of at least one of said delay profile circuit and said timing 
circuit is stopped by stopping supplying power to at least one of said 
delay profile circuit and said timing circuit . 
[0025] 

According to the present invention, there is provided a radio 
cofmiunication apparatus used in a CDMA comnunication system, conprising 
an antenna for receiving signals from base stations, a radio circuit 
for performing quadrature detection and modulation with respect to the 
signals received through said antenna, a plurality of delay profile 
circuits for obtaining delay profiles by calculating correlations 
between the signals from said radio circuit and known data, a searcher 
circuit for selecting a delay profile exhibiting a large correlation 
value from the plurality of delay profiles obtained by said delay 
profile circuits, and outputting a signal on which a despreading timing 
is based, a plurality of timing circuits for outputting pulse signals 
representing correlation timings in said delay profile circuits on the 
basis of the signal from said searcher circuit, a CPU for controlling 
operations of said delay profile circuits and said timing circuits, and 
an operation clock generating circuit for generating and outputting 
operation clocks for operating said delay profile circuits and said 
timing circuits, wherein when a largest correlation value of the delay 
profile is smaller than a predetermined threshold , a stop request 
signal for stopping operation of said delay profile circuit that 
generated the delay profile is output from said searcher circuit to 
said CPU, and said CPU performs control to stop operation of at least 
one of said delay profile circuit and said timing circuit corresponding 
thereto upon receiving the stop request signal. 
[0026] 

In a radio cotniunication apparatus in a CDMA contnunication system 
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according to claim 9 of the present invention, when a predetermined 
period of time has elapsed after said searcher circuit outputs the stop 
request signal, said searcher circuit stops outputting the stop request 
signal. 
[0027] 

In a radio communication apparatus in a CDMA cxximunication system 
according to claim 9 or 10 of the present invention, operation of at 
least one of said delay profile circuit and said timing circuit is 
stopped by stopping supplying an operation clock to at least one of 
said delay profile circuit and said timing circuit. 
[0028] 

In a radio conmunication apparatus in a CDMA communication system 
according to claim 9 or 10 of the present invention, operation of at 
least one of said delay profile circuit and said timing circuit is 
stopped by stopping supplying power to at least one of said delay 
profile circuit and said timing circuit. 
[0029] 

[Mode of Carrying Out the Invention] 

A few exemplified modes of the present invention will be 
described below with reference to the accompanying drawings. 
[0030] 

In the exemplified mode described below, the present invention is 
applied to a mobile station in a CDMA mobile comiunication system. The 
following exemplified mode exemplifies the case wherein power 
consumption is reduced in handover operation. 
[0031] 

Fig. 1 is a block diagram schematically showing an exairple of a 
CDMA mobile conmunication system to which a mobile station according to 
the present invention is applied. 
[0032] 

ATM (Asynchronous Transfer Mode) communication techniques and the 
like have been applied to base stations, base station control equipment, 
and switching stations constituting the network side of a mobile 
communication system in consideration of the diversification (trends 
toward multimedia) of services provided by the mobile communication 
system and the efficient use (statistical multiplexing) of transmission 
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paths that connect the respective base stations, base station equipment, 

and switching stations. 

[0033] 

A mobile station 1 comrnunicates with another mobile station, a 
terminal apparatus connected to another network , or the like through 
the mobile communication system. The mobile station 1 can perform 
various types of comriunications , e.g., speech communication and data 
cxxriTtunication . 
[0034] 

Transmission data from the mobile station 1 is transmitted as 
cramiunication data to a base station 2 by radio communication. The 
base station 2 performs various processes for the coranunication data 
received from the mobile station 1 or other mobile stations, e.g., 
assembling the data into AIM cells, and transmits the resultant data to 
base station equipment 3. 
[0035] 

In this manner, base stations transmit information in the form of 
AIM cells within the network regardless of whether the corrrnunication 
data in a radio zone is speech data, image data, or data in other forms. 
This makes it possible to easily cope with multimedia commonication 
forms. 
[0036] 

The base station control equipment 3 routes the AIM cells 
received from the base station 2 in units of users, and transmits them 
to switching stations 4 or other subordinate base stations. The 
switching station 4 routes the ATM cells received from the base station 
control equipment 3 in units of users, and transmits them to other 
switching stations or a barrier station 5. 
[0037] 

In such AIM cell transmission, ATM cells may be made to flow in a 
transmission path upon generation of the ATM cells. This obviates the 
necessity to prepare a transmission path for each predetermined channel 
in a conventional system. Therefore, a statistical multiplexing effect 
can be obtained, and transmission paths can be efficiently used. Note 
that the barrier station 5 is used to relay data to another network. 
[0038] 
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In transmitting data from the network side to the mobile station 
1, the base station 2 performs primary modulation such as QPSK, then 
performs spread spectrum modulation as secondary modulation, and 
transmits the resultant data. A demodulation circuit of this 
exemplified mode can be applied to, for example, the mobile station 1. 
The mobile station 1 uses this demodulation circuit to demodulate a 
reception signal from the base station 2 by despreading it, thereby 
regenerating the data from the network side. 
[0039] 

Fig. 2 is a block diagram showing a comnrtonication environment for 
the CDMA mobile communication system to which the mobile station 1 
. ■ shown in Fig. 1 is applied. 

[0040] 

The CDMA mobile coimtunication system shown in Fig. 2 uses the 
cellular scheme. In this system, the range covered by a base station 
2a is a cell 6a, the range covered by a base station 2b is a cell 6b, 
and the range covered by a base station 2c is a cell 6c. 
[0041] 

Assume that the mobile station 1 currently exists in the cell 6a 
and is moving in the direction indicated by the arrow in Fig. 2. At 
this time, the mobile station 1 cxmnunicates with only the base station 
2a at first, and then performs handover upon detection of a decrease in 
the strength of a signal from the base station 2a. In this handover, 
the mobile station 1 simultaneously receives signals from base stations 
other than the base station 2a as well as the signal from the base 
station 2a, and finds out a base station from which the strongest 
signal can be received, thereby switching to the base station for the 
subsequent communication . 
[0042] 

As described above, the mobile station 1 must simultaneously 
receive signals from a plurality of base stations in handover operation. 
The signals from the respective base stations are transmitted after 
being spread by different spreading codes. In order to allow the 
mobile station 1 to simultaneously receive the signals from the base 
stations, therefore, circuits for finding out the timings of 
despreading the reception signals must be prepared by the number of 
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base stations from which signals are to be siinultaneously received. 
[0043] 

Fig. 3 is a block diagram showing a mobile station according to 
the first exemplified mode of the present invention. 
[0044] 

This exeirplified mode includes an antenna 7 for receiving signals 
f ran base stations , a radio circuit 8 for performing quadrature 
detection and modulation with respect to the signals received through 
the antenna 7, a delay profile circuit 9 for obtaining delay profiles 
by calculating the correlations between the signals from the radio 
circuit 8 and known data, a searcher circuit 10 for selecting one of 
the plurality of delay profiles obtained by the delay profile circuit 9 
which exhibits a high correlation value and outputting a signal on 
which a despreading timing is based, a timing circuit 11 for outputting 
a pulse signal representing the correlation timing in the delay profile 
circuit 9 on the basis of the signal from the searcher circuit 10, a 
CPU 12 for controlling the operations of the delay profile circuit 9 
and timing circuit 11, and an operation clock generating circuit 13 for 
generating and outputting operation clocks for operating the delay 
profile circuit 9 and timing circuit 11. The operation clock 
generating circuit 13 generates and outputs , for example , a clock 
signal having a frequency of 16-384 MHz. 
[0045] 

As described above, a mobile station must simultaneously receive 
signals from a plurality of base stations in handover operation. In 
the case shown in Fig. 3, therefore, the delay profile circuit 9, 
searcher circuit 10, and timing circuit 11 are prepared for each base 
station . 
[0046] 

The delay profile circuit 9 is comprised of a first base station 
delay profile circuit 9a, second base station delay profile circuit 9b, 
and thiol base station delay profile circuit 9c which are prepared for 
the respective base stations from which signals are simultaneously 
received. 
[0047] 

The searcher circuit 10 is coirprised of a first base station 
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searcher circuit 10a, second base station searcher circuit 10b , and 
third base station searcher circuit 10c which are prepared for the 
respective base stations from which signals are simultaneously received. 
[0048] 

The timing circuit 11 is comprised of a first base station timing 
circuit 11a, second base station timing circuit lib, and third base 
station timing circuit 11c which are prepared for the respective base 
stations from which signals are simultaneously received. 
[0049] 

Note that the searcher circuit 10 may be formed by a DSP, and its 
processing may be implemented by software. In this case, one DSP can 
perform processing associated with a plurality of base stations. 
[0050] 

Fig. 4 is a view showing an example of the format of a reception 
signal which is transmitted from the base station 2 in Fig. 1 and 
received by the mobile station 1. 
[0051] 

As shown in Fig. 4, a 10 -ms long radio frames are continuously 
transmitted from the base station 2. One radio frame is constituted by 
16 slots. One slot is constituted by 10 symbols. 10 symbols 
constituting one slot include four pilot symbols and six information 
data symbols. 
[0052] 

A pilot symbol is known data predetermined by the cramiunication 
system. The delay profile circuit 9 shown in Fig. 3 calculates a delay 
profile by using this known data. An information data symbol is actual 
data to be actually transmitted/received in comnunication between 
terminals . 
[0053] 

As described above, the delay profile circuit 9 is configured for 
each base station and divided into the first base station delay profile 
circuit 9a, second base station delay profile circuit 9b, and third 
base station delay profile circuit 9c. Data transmitted from the 
respective base stations are spread by different spreading codes. The 
respective base station delay profile circuits 9a, 9b, and 9c despread 
the signals by despreading codes allocated to the respective base 
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stations, thereby obtaining only the signals from the respective base 

stations . 

[0054] 

Since the first base station delay profile circuit 9a , second 
base station delay profile circuit 9b, and third base station delay 
profile circuit 9c in the delay profile circuit 9 shown in Fig. 3 have 
the same Internal arrangement, the first base station delay profile 
circuit 9a will be described below as a representative . 
[0055] 

Likewise, since the first base station searcher circuit 10a, 
second base station searcher circuit 10b, and third base station 
searcher circuit 10c in the searcher circuit 10 shown in Fig. 3 have 
the same internal arrangement, the first base station searcher circuit 
10a will be described below as a representative. Since the first base 
station timing circuit 11a, second base station timing circuit lib, and 
third base station timing circuit 11c in the timing circuit 11 shown in 
Fig. 3 have the same internal arrangement, the first base station 
timing circuit 11a will be described below as a representative. 
[0056] 

Fig. 5 is a block diagram showing the internal arrangement of the 
first base station delay profile circuit 9a in Fig. 3. 
[0057] 

The first base station delay profile circuit 9a includes a CPU 
interface section 15 serving as an interface for receiving a delay 
profile circuit control signal from the CPU 12 in Fig. 4, a computing 
section 16 for performing a computation for obtaining a delay profile, 
a RAM control circuit 17 for controlling read/write with respect to an 
external DPRAM 19, and a switch section 18 for performing switching 
operation to supply operation clocks or stop supplying them. The CPU 
interface section 15, corrputing section 16, and RAM control circuit 17 
operate upon receiving operation clocks. The computing section 16 and 
RAM control circuit 17 stop operating when the supply of operation 
clocks is stopped. During this operation stop period, they consume 
almost no power. The switch section 18 is normally closed to supply 
operation clocks to the computing section 16 and RAM control circuit 17 
as well as the CPU interface section 15. 
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[0058] 

The DPRAM 19 is a bidirectional RAM, which, allows read/write 
operation in two directions, i.e., from the delay profile circuit 9 
side and the searcher circuit 10 side. The delay profile circuit 9 and 
searcher circuit 10 exchange data through the DPRAM 19 . More 
specifically, the delay profiles generated by the delay profile circuit 
9 are written in the DPRAM 19, and the searcher circuit 10 reads out 
the delay profiles from the DPRAM 19. 
[0059] 

A total of three DPRAMs, each identical to the DPRAM 19, may be 
prepared for the first base station delay profile circuit 9a, second 
base station delay profile circuit 9b, and third base station delay 
profile circuit 9c, or only one DPRAM may be prepared for the delay 
profile circuit 9. 
[0060] 

Fig. 6 is a block diagram showing the internal arrangement of the 
confuting section 16 in the first base station delay profile circuit 9a 
in Fig. 5. 
[0061] 

The computing section 16 is comprised of a correlation processing 
section 21 for calculating the correlations between a reception signal 
from the first base station and known data, a power value calculating 
section 22 for converting the correlation results obtained by the 
correlation processing section 21 into power values, a power value 
adding section 23 for adding the outputs from the power value 
calculating section 22, and an average value calculating section 24 for 
obtaining the average of addition results corresponding to a plurality 
of slots of the reception signal and outputting the average as a delay 
profile . 
[0062] 

Referring to Fig. 5, the computing section 16 performs control 
such as addressing for write/read operation with respect to the DPRAM 
19 through the RAM control circuit 17. Fig. 6 shows the flow of data, 
and hence does not show the RAM control circuit 17. 
[0063] 

The operation of the first base station delay profile circuit 9a 
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will be described below with reference to Figs. 5 and 6. 
[0064] 

A reception signal from the radio circuit 8 in Fig. 3 and a delay- 
profile circuit timing signal from the first base station timing 
circuit 11a in Fig. 9 are input to the computing section 16 of the 
first base station delay profile circuit 9a in Fig. 5. 
[0065] 

The correlation processing section 21 of the computing section 16 
in Fig. 6 receives a spreading code for the corresponding base station 
and known data (e.g. , a pilot symbol) from the CPU 12 in Fig. 3 through 
the CPU interface section 15, and despreads the reception signal by 
using the spreading code. The correlation processing section 21 also 
obtains the correlations between the reception signal and the known 
data upon despreading the reception signal at the timing indicated by 
the delay profile circuit timing signal. 
[0066] 

Fig. 7 is a view for explaining the processing for obtaining 
correlations in the correlation processing section 21 in Fig. 6. 
[0067] 

First of all, the correlation processing section 21 despreads the 
reception signal by using the despreading code obtained through the CPU 
interface section 15. The reception signal shown in Fig. 7 is a signal 
obtained by despreading. 
[0068] 

As shown in Fig. 7, the correlation processing section 21 then 
loads the reception signal at the timing indicated by the delay profile 
circuit timing signal, and obtains the correlations between the loaded 
data and the known data. 
[0069] 

In obtaining the correlations, the correlation processing section 
21 obtains a plurality of correlation results while shifting gradually 
shifting the position of the known data relative to the loaded data 
(shifting the correlation detection timing) . In the case shown in 
Fig. 7, a total of 512 correlation results are obtained by shifting the 
relative position 61 ns at a time. This correlation detection timing 
shift width, 61 ns, is the pulse period of a 16.384-MHz clock generated 
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by the operation clock generating circuit 13 in Fig. 3. As is obvious, 

however, the present invention is not limited to this. 

[0070] 

The correlation results obtained in this manner are transferred 
to the power value calculating section 22 and subsequent blocks shown 
in Fig. 6. Subsequently, the power value calculating section 22 
converts the correlation results obtained by the correlation processing 
section 21 into power values. The power value adding section 23 adds 
the outputs from the power value calculating section 22, The average 
value calculating section 24 obtains the average of addition results 
corresponding to a plurality of slots of the reception signal and 
outputting the average as a delay profile. 
[0071] 

The power value adding section 23 uses the DPRAM 19 to 
temporarily store the data obtained by addition processing. The 
average value calculating section 24 writes the obtained delay profiles 
in the DPRAM 19 to output the delay profile. As a consequence, 512 
delay profiles with different correlation detection timings are written 
in the DPRAM 19. The searcher circuit 10 in Fig. 3 obtains the delay 
profiles as correlation results through the DPRAM 19. 
[0072] 

Fig. 8 is a block diagram showing the internal arrangement of the 
first base station searcher circuit 10a shown in Fig. 3. 
[0073] 

The first base station searcher circuit 10a is comprised of a 
correlation value detection circuit 26 for finding out a delay profile 
exhibiting the largest correlation value from a plurality of delay 
profiles with different correlation detection timings which are 
obtained by the fixst base station delay profile circuit 9a, and 
outputting a stop request signal by performing processing (to be 
described later) with respect to the correlation value, a timing 
control cirouit 27 for outputting a timing correction signal for 
correcting the correlation detection timing in the first base station 
delay profile circuit 9a on the basis of the correlation detection 
timing of the delay profile exhibiting the largest correlation value 
which is found out by the correlation value detection circuit 26, and 
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also outputting a despreading timing signal representing the timing of 
despreading the reception signal, and a RAM 28 in which a threshold 
used for the processing of outputting a stop request signal in the 
correlation value detection circuit 26 is stored. 
[0074] 

In the first base station searcher circuit 10a shown in Fig. 8, 
first of all, the correlation value detection circuit 26 reads out 512 
delay profiles with different correlation detection timings from the 
DPRAM 19 , searches out a delay profile exhibiting the largest 
correlation value, i.e., the peak correction value, and notifies the 
timing control circuit 27 of it. 
( [0075] 

The processing of outputting a stop request signal in the 
correlation value detection circuit 26 will be described later. 
[0076] 

The timing control circuit 27 outputs a timing correction signal 
for correcting the correlation detection timing in the first base 
station delay profile circuit 9a on the basis of the correlation 
detection timing of the delay profile exhibiting the largest 
correlation value which is found out by the correlation value detection 
circuit 26, and outputs a despreading timing signal representing the 
timing of despreading the reception signal in a finger (not shown). 
[0077] 

The timing correction signal and despreading timing signal output 
( from the timing control circuit 27 in the first base station searcher 

circuit 10a will be described below. 
[0078] 

As shown in Fig. 7, each of the base station delay profile 
circuits 9a, 9b, and 9c in the delay profile circuit 9 obtains 512 
delay profiles with different correlation detection timings. If, 
therefore, known data inserted in a reception signal is located outside 
the 512 delay profiles, a correct despreading position cannot be found 
out. 
[0079] 

In order to solve this problem, the timing control circuit 27 
outputs a timing correction signal for correcting a delay profile 
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circuit timing signal such that an almost middle delay profile of the 
512 delay profiles in Fig. 7 exhibits the largest correlation value. 
[0080] 

The despreading timing signal output from the timing control 
circuit 27 is used to notify a finger (not shown) of the timing of 
despreading the reception signal. Therefore, with a data format in 
which known data, i.e., pilot symbols, are located in the head portion 
of each slot as shown in Fig. 4, a despreading timing signal is output 
at the correlation detection timing of one of the 512 delay profiles on 
Fig. 7 which exhibits the largest correlation value. 
[0081] 

The timing correction signal and despreading timing signal output 
from the timing control circuit 27 in the first base station searcher 
circuit 10a are input to the first base station timing circuit 11a in 
Fig. 9. 
[0082] 

Fig. 9 is a block diagram showing the internal arrangement of the 
first base station timing circuit 11a in Fig. 3. 
[0083] 

The first base station timing circuit 11a is comprised of a CPU 
interface section 30 serving as an interface for receiving a timing 
circuit control signal from the CPU 12 in Fig. 3, a count section 31 
for counting up on the basis of a counter on/off signal from the CPU 
interface section 30 and a timing correction signal from the first base 
station searcher circuit 10a, and outputting timing data having a 
period of 10 ms, a comparing section 32 for comparing the timing data 
output form the count section 31 with the despreading timing signal 
from the first base station searcher circuit 10a and outputting timing 
data indicating the coincidence therebetween, a signal generating 
section 33 for generating a pulse signal on the basis of the timing 
data output from the count section 31 to output it as a delay profile 
circuit timing signal, and generating a pulse signal on the basis of 
the timing data output from the conparing section 32 to output it as a 
finger timing signal, and a switch section 34 for performing switching 
operation to supply operation clocks or stop supplying them. The CPU 
interface section 30 , count section 31 , comparing section 32 , and 
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signal generating section 33 operate upon receiving operation clocks. 
The count section 31 , comparing section 32 , and signal generating 
section 33 stop operating when the supply of operation clocks is 
stopped. During this operation stop period, they consume almost no 
power. The switch section 34 is normally closed to supply operation 
clocks to the count section 31 , comparing section 32 , and signal 
generating section 33 as well as the CPU interface section 30. 
[0084] 

In the first base station timing circuit 11a, the count section 
31 counts a period of 10 ms and outputs it by counting up in accordance 
with a counter on/off signal obtained through the CPU interface section 
30, thereby generating a signal having a period corresponding to the 
length of the radio frame shown in Fig, 4. 
[0085] 

The count section 31 is reset by a timing correction signal from 
the timing control circuit 27 in Fig. 8. As a result, a signal having 
a period corresponding to the length of the radio frame is generated at 
the timing of the timing correction signal. 
[0086] 

The signal from the count section 31 is input to the signal 
generating section 33. The signal generating section 33 generates a 
pulse signal at the period of the signal from the count section 31, and 
outputs it as a delay profile circuit timing signal . 
[0087] 

The signal from the count section 31 is also input to the 
comparing section 32. The comparing section 32 compares the signal 
input from the count section 31 with the despreading timing signal from 
the timing control circuit 27 in Fig. 8, and outputs a coincidence 
signal when they coincide with each other. This coincidence signal is 
input to the signal generating section 33. The signal generating 
section 33 generates a pulse signal at the period of the coincidence 
signal from the comparing section 32, and outputs it as a finger timing 
signal. This finger timing signal is input to the finger (not shown) 
to be used as a despreading timing in the finger. 
[0088] 

Fig. 10 is a flow chart showing the processing of outputting a 
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stop request signal from the correlation value detection circuit 26 in 

Fig. 8 in the first exemplified mode of the present invention. 

[0089] 

First of all , the correlation value detection circuit 26 in 
Fig. 8 reads out 512 delay profiles with different correlation 
detection timings from the DPRAM 19 (step A-l), and searches the delay 
profiles for a delay profile exhibiting the largest correlation value, 
i.e., the peak correlation value ( step A- 2 ) . 
[0090] 

The largest correlation value is compared with the threshold 
stored in advance in the RAM 28 in the first base station searcher 
circuit 10a (step A-3). If the largest value is smaller than the 
threshold, as shown in Fig. 11, a stop request signal is output (step 
A-4) . 
[0091] 

Upon receiving this stop request signal, the CPU 12 in Fig. 3 
outputs the corresponding information over a delay profile circuit 
control signal. Upon receiving this delay profile circuit control 
signal, the CPU interface section 15 in the first base station delay 
profile circuit 9a in Fig. 5 opens the switch section 18 to stop the 
supply of operation clocks to the computing section 16 and RAM control 
circuit 17. The computing section 16 and RAM control circuit 17 stop 
operating when the supply of operation clocks is stopped. This makes 
it possible to reduce power consumption. 
[0092] 

Upon receiving the stop request signal, the CPU 12 outputs the 
corresponding information over a timing circuit control signal. Upon 
receiving this timing circuit control signal, the CPU interface section 
30 in the first base station timing circuit 11a in Fig. 9 opens the 
switch section 34 to stop the supply of operation clocks to the count 
section 31, comparing section 32, and signal generating section 33. 
The count section 31, comparing section 32, and signal generating 
section 33 stop operating when the supply of operation clocks is 
stopped. This makes it possible to reduce power consurrption. 
[0093] 

Fig. 12 is a flow chart showing the processing of restoring 
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operation when a stop request signal is output from the correlation 
value detection circuit 26 in Fig. 8. The processing shown in Fig. 12 
is executed by the correlation value detection circuit 26 in Fig. 8. 
[0094] 

In step B-l, it is checked whether a stop request signal is 
currently output. If NO in step B-l, the flow waits until a stop 
request signal is output. 
[0095] 

If YES in step B-l, the flow waits until a predetermined period 
of time elapses after the stop request signal is output (step B-2). 
When this predetermined period of time has elapsed, output ting the stop 
request signal is stopped (step B-3). 
[0096] 

The predetermined period of time in step B-2 is preferably a 
natural number multiple of the length of a radio frame. If the length 
of the radio frame is 10 ms, the predetermined period of time is 10 ms 
x n (n is a natural number) . 
[0097] 

When outputting the stop request signal to the CPU 12 in Fig. 3 
is stopped, the CPU 12 outputs the corresponding information over a 
delay profile circuit control signal . Upon receiving this delay 
profile circuit control signal, the CPU interface section 15 in the 
first base station delay profile circuit 9a in Fig. 5 closes the switch 
section 18 to resume supplying operation clocks to the confuting 
section 16 and RAM control circuit 17. 
[0098] 

In addition, when the stop request signal is stopped, the CPU 12 
outputs the corresponding information over a timing circuit control 
signal. Upon receiving this timing circuit control signal, the CPU 
interface section 30 in the first base station timing circuit 11a in 
Fig. 9 closes the switch section 34 to resume supplying operation 
clocks to the count section 31, comparing section 32, and the signal 
generating section 33 . 
[0099] 

The second exemplified mode of the present invention will be 
described next. Since the second exemplified mode has the same block: 
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arrangement as that of the first exemplified mode, the second 
exemplified mode will be described with reference to Figs. 1 to 7, and 
a detailed description thereof will be omitted- In this exemplified 
mode, a searcher circuit 10 in Fig. 3 is not configured to perform 
processing independently for each of a plurality of base stations from 
which signals are simultaneously received but is configured to refer to 
the correlation values of delay profiles associated with a plurality of 
base stations. 
[0100] 

Fig. 13 is a flow chart showing the processing of outputting a 
stop request signal from a correlation value detection circuit 26 in 
Fig. 8 in the second exemplified mode of the present invention. 
[0101] 

The correlation value detection circuit 26 in Fig. 8 reads out 
512 delay profiles with different correlation detection timings, 
corresponding to each base station, from a DPRAM 19 (step C-l), and 
searches the delay profiles for a delay profile exhibiting the largest 
correlation value, i.e., the peak correlation value, for each base 
station (step C-2). 
[0102] 

Of the largest correlation values obtained for the respective 
base stations, the largest value is represented by Pbl; the second 
largest value, Pb2, and the smallest value, Pb3 (step C-3). The 
difference (Pbl - Pb2) between Pbl and Pb2 is then conpared with a 
threshold stored in advance in the RAM 28 (step C-4). If (Pbl - Pb2) 
is larger than the threshold, stop request signals for the base 
stations corresponding to Pb2 and Pb3 are output (step C-5). 
[0103] 

Upon receiving these stop request signals, a CPU 12 in Fig. 3 
outputs the corresponding information over delay profile circuit 
control signals , and stops supplying operation clocks to computing 
sections 16 and RAM control circuits 17 for the base stations 
corresponding to Pb2 and Pb3 by the same processing as that in the 
first exemplified mode. The ccxrputing sections 16 and RAM control 
circuits 17 stop operating when the supply of operation clocks is 
stopped. This makes it possible to reduce power consumption. 



25 



Japanese Patent Application No. 11-191287 



[0104] 

In addition, upon receiving the stop request signals, the CPU 12 
outputs the corresponding information over timing circuit control 
signals, and stops supplying operation clocks to count sections 31, 
comparing sections 32, and signal generating sections 33 for the base 
stations corresponding to Pb2 and Pb3 by the same processing as that in 
the first exemplified mode. The count sections 31, comparing sections 
32, and signal generating sections 33 stop operating when the supply of 
operation clocks is stopped. This makes it possible to reduce power 
consumption. 
[0105] 

If it is determined in step C-4 that (Pbl - Pb2) is equal to or 
smaller than the threshold, the difference (Pbl - Pb3) between Pbl and 
Pb3 is compared with the threshold stored in advance in the RAM 28. If 
(Pbl - Pb3) is larger than the threshold, a stop request signal for the 
base station corresponding to Pb3 is output (step C-7). 
[0106] 

Upon receiving this stop request signal, the CPU 12 in Fig. 3 
outputs the corresponding information over delay profile circuit 
control signals, and stops supplying operation clocks to the computing 
section 16 and RAM control circuit 17 for the base station 
corresponding to Pb3 by the same processing sis that in the first 
exemplified mode. The computing section 16 and RAM control circuit 17 
stop operating when the supply of operation clocks is stopped. This 
makes it possible to reduce power consumption. 
[0107] 

Upon receiving the stop request signal, the CPU 12 outputs the 
corresponding information over timing circuit control signals , and 
stops supplying operation clocks to the count section 31, comparing 
section 32, and signal generating section 33 for the base station 
corresponding to Pb3 by the same processing as that in the first 
exemplified mode. The count section 31, comparing section 32, and 
signal generating section 33 stop operating when the supply of 
operation clocks is stopped. This makes it possible to reduce power 
consumption. 
[0108] 
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Since the processing of restoring operation when a stop request 
signal is output from the correlation value detection circuit 26 in 
Fig. 8 in the second exemplified mode is the same as that shown in 
Fig. 12, a description thereof will be omitted. 
[0109] 

The third exemplified mode of the present invention will be 
described next. Since the third exenplified mode has the same block 
arrangement as that of the first exemplified mode , the third 
exemplified mode will be described with reference to Figs. 1 to 7, and 
a detailed description thereof will be omitted. In this exemplified 
mode, as in the second exemplified mode, a searcher circuit 10 in 
Fig. 3 is not configured to perform processing independently for each 
of a plurality of base stations from which signals are simultaneously 
received but is configured to refer to the correlation values of delay 
profiles associated with a plurality of base stations. 
[0110] 

Fig. 14 is a flow chart showing the processing of outputting a 
stop request signal from a correlation value detection circuit 26 in 
Fig. 8 in the third exemplified mode of the present invention. 
[0111] 

The correlation value detection circuit 26 in Fig. 8 reads out 
512 delay profiles with different correlation detection timings, 
corresponding to each base station, from a DPRAM 19 (step D-l), and 
searches the delay profiles for a delay profile exhibiting the largest 
correlation value, i.e., the peak correlation value, for each base 
station (step D-2). 
[0112] 

Of the largest correlation values obtained for the respective 
base stations, the largest value is represented by Pbl; the second 
largest value, Pb2, and the smallest value, Pb3 (step D-3). The 
difference (Pbl - Pb2) between Pbl and Pb2 is then conpared with a 
threshold stored in advance in a RAM 28 (step D-4). If (Pbl - Pb2) is 
larger than the threshold, stop request signals for the base stations 
corresponding to Pb2 and Pb3 are output (step D-5). 
[0113] 

Upon receiving these stop request signals, a CPU 12 in Fig. 3 
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outputs the corresponding information over delay profile circuit 
control signals , and stops supplying operation clocks to computing 
sections 16 and RAM control circuits 17 for the base stations 
corresponding to Pb2 and Pb3 by the same processing as that in the 
first exemplified mode. The computing sections 16 and RAM control 
circuits 17 stop operating when the supply of operation clocks is 
stopped. This makes it possible to reduce power consumption . 
[0114] 

In addition, upon receiving the stop request signals, the CPU 12 
outputs the corresponding information over timing circuit control 
signals, and stops supplying operation clocks to count sections 31, 
comparing sections 32, and signal generating section 33 for the base 
stations corresponding to Pb2 and Pb3 by the same processing as that in 
the first exemplified mode. The count sections 31, comparing sections 
32, and signal generating sections 33 stop operating when the supply of 
operation clocks is stopped. This makes it possible to reduce power 
consumption . 
[0115] 

If it is determined in step D-4 that (Pbl - Pb2) is equal to or 
smaller than the threshold, the difference (Pb2 - Pb3) between Pb2 and 
Pb3 is compared with the threshold stored in the RAM 28 (step D-6) . If 
(Pb2 - Pb3) is larger than the threshold, a stop request signal for the 
base station corresponding to Pb3 is output (step D-7). 
[0116] 

Upon receiving this stop request signal, the CPU 12 in Fig. 3 
outputs the corresponding information over delay profile circuit 
control signals, and stops supplying operation clocks to the computing 
section 16 and RAM control circuit 17 for the base station 
corresponding to Pb3 by the same processing as that in the first 
exemplified mode. The computing section 16 and RAM control circuit 17 
stop operating when the supply of operation clocks is stopped. This 
makes it possible to reduce power consumption. 
[0117] 

Upon receiving the stop request signal, the CPU 12 outputs the 
corresponding information over timing circuit control signals, and 
stops supplying operation clocks to the count section 31, comparing 
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section 32, and signal generating section 33 for the base station 
corresponding to Pb3- The count section 31, corrparing section 32, and 
signal generating section 33 stop operating when the supply of 
operation clocks is stopped. This makes it possible to reduce power 
consumption . 
[0118] 

Since the processing of restoring operation when a stop request 
signal is output from the correlation value detection circuit 26 in 
Fig. 8 in the third exemplified mode is the same as that shown in 
Fig. 12, a description thereof will be omitted. 
[0019] 

In the third exemplified mode, the thresholds in steps D-4 and 
D-6 in Fig. 14 may be set to different values in advance. 
[0120] 

In each exemplified mode described above, both the operations of 
the delay profile circuit 9 and timing circuit 11 are stopped under a 
predetermined condition. However, the present invention is not limited 
to this. The operation of the delay profile circuit 9 or timing 
circuit 11 may be stopped. Assume that the operation of only the 
timing circuit 11 is to be stopped. In this case, if it is determined 
in step B-2 in Fig. 12 that the predetermined period of time has not 
elapsed, the processing in step A-l and subsequent steps in Fig. 10 may 
be performed to determine whether the timing circuit 11 is operated or 
stopped on the basis of the latest delay profile. 
[0121] 

If the searcher circuit 10 is configured to correspond to each of 
a plurality of base stations from which signals are simultaneously 
received, its operation may be stopped under a predetermined condition 
like the delay profile circuit 9 and timing circuit 11. 
[0122] 

In each exemplified mode described above, the supply of operation 
clocks to the delay profile circuit 9 and timing circuit 11 is stopped 
under a predetermined condition. However, the present invention is not 
limited to this. For example, the supply of power to the delay profile 
circuit 9 and timing circuit 11 may be stopped because it is required 
to stop the operations of the delay profile circuit 9 and timing 
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circuit 11. 
[0123] 

Each exemplified, mode described above is configured to 
simultaneously receive signals from three base stations. In the 
present invention, however, the number of base stations from which 
signals can be simultaneously received is not limited to three. In 
this case, the number of constituent elements of each of the delay 
profile circuit 9, searcher circuit 10, and timing circuit 11 is not 
limited three and may be matched with the number of base stations from 
which signals can be received. 
[0124] 

[Effect of the Invention] 

As described above, according to the present invention, there are 
provided a radio comcnunication apparatus used in a CDMA communication 
system, which can reduce its power consumption when receiving signals 
from a plurality of CDMA transmitters as in handover operation, and a 
power consumption control method for the radio apparatus. 
[0125] 

As an example of numerical values, each delay profile circuit 
consumes a current of about 134 mA. In this case, by stopping one base 
station delay profile c±rcuit, the current consunption can be reduced 
by a current of about 48 mA. 
[0126] 

According to the present invention, since the operations of delay 
profile circuits 9 are stopped in accordance with predetermined 
conditions for correlation values, the power consunption can be 
suppressed low as compared with the conventional CDMA scheme. 
[0127] 

Furthermore, according to the present invention, since a searcher 
circuit 10 and CPU 12 shown in Fig. 13, which are also used in the 
conventional CDMA scheme, are used to check whether to stop the 
operations of delay profile circuits 9, no special hardware is required. 
[Brief Description of the Drawings] 
[Figure 1] 

Fig. 1 is a block diagram showing a schematic arrangement of a 
CDMA mobile comnunication system to which a mobile station according to 



30 



Japanese Patent Application No. 11-191287 



the present invention is applied. 
[Figure 2] 

Fig- 2 is a block diagram showing a cortinanication environment for 
the CDMA mobile comrnunication system to which a mobile station in 
Fig. 1 is applied. 
[Figure 3] 

Fig. 3 is a block diagram showing the arrangement of mobile 
station according to the first exemplified mode of the present 
invention. 
[Figure 4] 

Fig. 4 is a view showing an example of a reception signal 
transmitted from a base station and received by the mobile station in 
Fig. 1. 
[Figure 5] 

Fig. 5 is a block diagram showing the internal arrangement of a 
first base station delay profile circuit in Fig. 3. 
[Figure 6] 

Fig. 6 is a block diagram showing the internal arrangement of a 
confuting section in the first base station delay profile circuit in 
Fig. 5. 
[Figure 7] 

Fig. 7 is a view for explaining the processing of obtaining 
correlations in a correlation processing section in Fig. 6. 
[Figure 8] 

Fig. 8 is a block diagram showing the internal arrangement of a 
first base station searcher circuit in Fig. 3. 
[Figure 9] 

Fig. 9 is a block diagram showing the internal arrangement of a 
first base station timing circuit in Fig. 3. 
[Figure 10] 

Fig. 10 is a flow chart showing the processing of outputting a 
stop request signal from a correlation value detection circuit in 
Fig. 8. 
[Figure 11] 

Fig. 11 is a graph for explaining the processing shown in Fig. 10. 
[Figure 12] 
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Fig. 12 is a flow chart associated with the processing of 
restoring operation when a stop request signal is output from the 
correlation value detection circuit in Fig. 8. 
[Figure 13] 

Fig. 13 is a flow chart associated with the processing of 
outputting a stop request signal from the correlation value detection 
circuit in Fig. 8 in the second exemplified mode of the present 
invention. 
[Figure 14] 

Fig. 14 is a flow chart associated with the processing of 
outputting a stop request signal from the correlation value detection 
circuit in Fig. 8. 
[Figure 15] 

Fig. 15 is a block diagram showing the arrangement of a 
correlation filter of a CDMA receiver as disclosed in Japanese 
Unexamined Patent Publication No. 9-2300177. 
[Description of Reference Numerals] 
1 mobile station 

2, 2a, 2b, 2c base station 

3 base station control equipment 

4 switching station 

5 barrier station 

6a, 6b, 6c cell 

7 antenna 

8 radio circuit 

9 delay profile circuit 

9a fixst base station delay profile circuit 

9b second base station delay profile cixcuit 

9c third base station delay profile cixcuit 

10 searcher circuit 

10a first base station searcher cixcuit 

10b second base station searcher cixcuit 

10c third base station searcher circuit 

11 timing cixcuit 

lla fixst base station timing cixcuit 

llb second base station timing cixcuit 
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[Name of Document] Drawings 
[Figure 1] 
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[Figure 2] 
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[Figure 3] 
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[Figure 5] 
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[Figure 6] 
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[Figure 7] 
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[Figure 8] 
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[Figure 9] 
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[Figure 10] 
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[Figure 12] 
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[Figure 13] 
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[Figure 14] 
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[Figure 15] 
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[Name of Document] Abstract 
[Abstract] 

[Problem] An object of the present invention is to provide a CDMA 
transmitter which can reduce its power consumption when receiving 
signals from a plurality of CDMA transmitters as in handover operation. 
[Solving Means] It is possible to reduce the power consurtption by 
means of stopping the operation of the delay profile circuit 9, for a 
predetermined period of time, in which delay profiles were generated in 
accordance with the correlation values of delay profiles. 
[Drawing to be selected] Figure 3 
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